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Abstract 
Recent research indicates that higher ERP assimilation in organizations positively 
influences organizational agility, and that the dynamic capability of systems agility 
moderates the effects of ERP assimilation on agility. In this paper, we extend this 
research, to investigate the organizational competencies under which enterprise 
systems influence organizational agility. We propose a theoretical framework 
incorporating two specific organizational competencies – IT Competence in Business 
(ITCB) and Business Competence in IT (BCIT) – and theorize that both ITCB and BCIT 
have dual effects - mediating and moderating - on organizational agility. To empirically 
validate the theoretical framework, we conducted a quantitative cross-sectional survey 
across 215 organizations. The results validate our key theorizing on the dual effects of 
ITCB and BCIT on organizational agility. In addition, when organizations have high 
levels of ITCB and high ERP assimilation, we see surprising results in the negative 
moderating effects of ITCB on the influence of ERP assimilation on organizational 
agility.  
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Introduction 
 Over the last two decades, enterprises have been operating in increasingly competitive and 
turbulent environments, which require them to be highly agile in their responses. During the same 
timeframe, enterprises have undertaken wide spread deployment of enterprise systems such as enterprise 
resource planning (ERP) solutions, which are large-scale packaged software solutions that integrate and 
automate many enterprise-wide organizational processes. Literature review indicates an apparent 
paradox by giving competing perspectives on whether enterprise systems promote or hinder an 
organization’s ability to be agile (Goodhue et al. 2009). However, recent research (Kharabe & Lyytinen 
2012) has leveraged innovation assimilation literature to suggest the interesting result that higher 
assimilation levels of ERP in an organization have an overall positive influence on organizational agility. 
In addition, the speed of systems development capabilities, as exemplified by the dynamic capability of 
systems agility, has not only been shown to have a direct effect on organizational agility, but it also 
moderates the effect of assimilation levels of ERP on agility, thus playing a pivotal role in explaining the 
apparent paradox of enterprise systems both promoting and hindering organizational agility.  
 Although Kharabe & Lyytinen (2012) has provided insights into the impact of enterprise systems 
on organizational agility, and the role of systems agility as a catalyst for such impact, it is relatively silent 
on the following research question - what are the organizational conditions under which innovations such 
as enterprise systems influence organizational agility for firms operating in dynamic markets? In this 
paper, we extend the work from Kharabe & Lyytinen (2012), to specifically investigate this research 
question. To identify such organizational conditions, we leverage dynamic capabilities, which have 
previously been studied for understanding the behaviors of organizations in dynamic markets (Eisenhardt 
& Martin 2000) 
Dynamic capabilities, defined as the ability to “integrate, build, and reconfigure internal and 
external competencies to address rapidly changing environments” (Teece et al. 1997), can be a source of 
sustained competitive advantage to organizations operating in turbulent markets. Apart from the dynamic 
capability of systems agility, which has already been shown to be a powerful and critical enabler for 
influencing the positive impact of ERP assimilation level on organization agility (Kharabe & Lyytinen, 
2012), the capability to rapidly integrate knowledge resources is also considered critical in dynamic 
markets (Grant 1996). Eisenhardt & Martin (2000) have highlighted that in moderately dynamic markets, 
existing and detailed knowledge form the foundation for dynamic capabilities, while in highly dynamic 
markets, simple and new knowledge underlies the dynamic capabilities of the firm. In either case, 
organizational knowledge and competencies seem to influence the ability of organizations to be agile. 
Leveraging the qualitative results from Kharabe & Berente (2010), we propose a theoretical framework of 
two key organizational competencies – IT Competence in Business (ITCB) and Business Competence in IT 
(BCIT) – to understand the role of specific knowledge conditions under which assimilation of innovations 
like ERP influences organizational agility. We extend the nomological network from Kharabe & Lyytinen 
(2012) by theorizing that both ITCB and BCIT have a dual effect on organizational agility – by being 
mediated by systems agility in influencing organizational agility, as well as by moderating the effect of 
ERP assimilation on organizational agility.  
 To empirically validate the proposed theoretical framework, we conducted a quantitative cross- 
sectional survey across 215 organizations to detect both the mediating and moderating influences on 
organizational agility. The results not only confirm the nomological network from Kharabe & Lyytinen 
(2012) but also validate our key theorizing in this paper on the dual effects of ITCB and BCIT on 
organizational agility. In addition, we obtained two surprising results. Systems agility fully and strongly 
mediates the positive influence of ITCB and partially mediates the positive influence of BCIT on 
organizational agility, implying the necessity of higher levels of the dynamic capability of systems agility 
for organizations to capture the strong influence of knowledge competencies on their ability to be agile. 
Moreover, when an organization has both high levels of IT competence in business as well as high ERP 
assimilation, we see surprising results in the negative moderating effects of ITCB on the influence of ERP 
assimilation on organizational agility. In this condition, higher ERP assimilation not only fails to result in 
higher organizational agility, but in addition, organizational agility decreases slightly with higher ERP 
assimilation. This implies that higher IT competence in business is potentially a barrier to the positive 
influence of ERP systems on organizational agility at higher ERP assimilation, possibly due to IT 
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substitute effect or organizational hubris.  
 The remainder of the paper is structured as follows. First, we very briefly review the literature on 
enterprise systems and organizational agility. Next, we leverage prior research to systematically develop a 
theoretical framework that organizes ERP assimilation, systems agility, organizational agility, IT 
competence in business, and business competence in IT to explain the dual effects of knowledge 
competencies on organizational agility. This also includes our postulation on the interaction effects 
between ERP assimilation levels and the moderators of systems agility viz. ITCB and BCIT. Then we 
report our empirical research and review the findings. We conclude with a reflection on the implications 
of the research in this paper for theory and for practice. 
Literature Review and Hypotheses 
ERP (Enterprise Resource Planning) systems are large-scale packaged software solutions that 
integrate and automate enterprise-wide organizational processes (Davenport 1998). Enterprise systems, 
on the other hand, are a portfolio of information systems which integrate transaction processing with data 
analysis, data reporting and data flow across enterprise-wide units, functions and processes. Since ERP 
systems typically form the core transaction processing foundation of an enterprise-wide system portfolio, 
the terms ‘ERP systems’ and ‘enterprise systems’ will be used interchangeably and synonymously in this 
paper. ERP systems are characterized by three key attributes, which distinguish them from earlier classes 
of information systems - very large scale integration of diverse and disparate enterprise processes 
(Markus & Tanis 2000), real-time architecture enabling the real-time creation, propagation and 
consumption of information across almost all functions of the firm (Bingi et al. 1999), and a core design 
based on generic functional business models, which are considered to reflect ‘best industry practices’ 
(Wagner et al.  2006). 
 A review of literature in strategic management, operations, marketing and information systems 
reveals that the definition and dimensions of organizational agility have continued to evolve with time 
and across disciplines, leading to a lack of theoretical clarity for the construct (Schnackenberg et al. 2011). 
A review of this evolution reveals the three key characteristics of organizational agility – speed of 
organizational change (Judge & Miller, 1991), ease of organizational change (Bahrami 1992; Hayes & 
Pisano 1994), and a sensing and responding mechanism with reference to an organization’s environment 
(Sambamurthy et al. 2003). For this paper, we chose to use the following definition of organizational 
agility from Tallon & Pinsonneault (2011), since it not only emphasizes and highlights all these three 
characteristics of speed of change, ease of change and sensing/responding, but also adds a dimension of 
dexterity implying the need for organizations to achieve an appropriate balance amongst competing 
requirements:  
 “(Organizational) agility (is) defined as the ability to detect and respond to opportunities and 
threats in the environment with ease, speed and dexterity” (Tallon & Pinsonneault  2011, p. 464) 
To build a theoretical framework encompassing enterprise systems, organizational agility and 
organizational knowledge, we leveraged the nomological network from Kharabe & Lyytinen (2012), which 
starts out with the postulation that analysis of the complex interaction between enterprise systems and 
organizational agility requires moving beyond the simple idea of ERP system presence or absence 
influencing agility, to the idea of ERP system effects. Theories of technology innovation suggest that the 
key effect of technology innovations on organizations is determined by the extent to which the innovation 
is assimilated within the organization (Armstrong & Sambamurthy 1999; Zmud & Apple 1992). 
Specifically, the nomological network leverages the construct of ERP assimilation from Liang et al. (2007), 
based on the definition of assimilation by Purvis et al. (2001) as “the extent to which the use of technology 
(ERP) diffuses across the organizational projects or work processes and becomes routinized in the 
activities of those projects and processes”. Using this concept of ERP assimilation along its dimensions of 
diffusion and routinization in conjunction with literature from knowledge-based views, capabilities-
based views, resource-based views and risk-based views, the nomological network indicates that the sum 
of the simultaneous positive and negative effects of ERP assimilation on organizational agility results in a 
net positive impact on organizational agility. We add this result from Kharabe & Lyytinen (2012) as the 
first key hypothesis to validate in the theoretical framework of this paper. 
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 Hypothesis 1: ERP assimilation has a net positive impact on organizational agility. 
 Next, Kharabe & Lyytinen (2012) combine insights from dynamic capabilities literature as well as 
from agile systems literature to theorize that the speed of system development capabilities, in support of 
changes to information systems to closely match dynamic organizational processes and products, would 
have an effect on organizational agility. Using the dynamic capability of systems agility, defined as “the 
organizational capability to successfully and swiftly change its information systems” (Davis, 2009), as a 
measure of this speed of system development capabilities, Kharabe & Lyytinen (2012) suggest that higher 
the systems agility capability in an organization, higher would be the swiftness and success of changes to 
information systems in the organization. Such higher swiftness and success of information systems 
change would increase the speed at which supported business processes and product strategies could 
change in response to dynamic markets, resulting in higher organizational agility (it is to be noted from 
the definition of systems agility that this dynamic capability implicitly encompasses swift and successful 
changes to all information systems and is not limited to only enterprise systems). We add this result as 
the next hypothesis to validate in the theoretical framework of this paper: 
 Hypothesis 2: Systems agility positively impacts organizational agility. 
 Finally, Kharabe & Lyytinen (2012) argue that higher systems agility can influence the impact of 
ERP diffusion on organization agility through a) increased unit scope diffusion, when existing ERP 
modules are more quickly extended to be rolled out to additional business units in the organization, as 
well as through b) increased functional scope diffusion, when additional ERP modules are more quickly 
configured to be rolled out within existing business units in the organization. Similarly, higher systems 
agility can influence the impact of ERP routinization on organizational agility by increasing the stability 
period in the time interval between successive changes, driven by a decrease in the time spent within that 
time interval in implementing system changes in support of process changes. Since systems agility can 
influence both effects of ERP assimilation viz. diffusion and routinization and correspondingly their 
influence on levels of organizational agility, it implies that systems agility moderates the influence of ERP 
assimilation on organizational agility. We add this result as an additional hypothesis to validate in the 
theoretical framework of this paper. 
 Hypothesis 3: Systems agility moderates the net positive impact of ERP assimilation on 
organizational agility. 
 The nomological network from Kharabe & Lyytinen (2012), which serves as the core for the 
theoretical framework for this paper, along with the key results added as hypotheses to be validated by the 
research in this paper, is shown in Figure 1. 
 
Figure 1.  Core Nomological Network 
  
Literature from capabilities-based view (CBV) indicates that dynamic capabilities are a key 
mechanism for organizations to respond to highly dynamic markets, as well as are a source of competitive 
advantage (Teece et al. 1997). The outcome of such dynamic capabilities results in changes to processes 
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within the organization. Organizational knowledge and competencies are considered to be critical for the 
operationalization of dynamic capabilities, in support of such changes to organizational processes 
(Eisenhardt & Martin 2000). Although similar, knowledge and competencies are not identical. 
Organizational knowledge refers to the sum total of facts, information and experience, both explicitly and 
tacitly generated within a firm as well as permeated from outside the firm (Matusik & Hill 1998). On the 
other hand, organizational competence, while encompassing organizational knowledge, is considered to 
be more of a dynamic and interactive concept, with it being defined as “not necessarily directly linked to a 
specific task but related to the ability to transfer knowledge across tasks” (Bassellier et al. 2001). Since 
competence appears to emphasize the ability to deal with complex and dynamic environments (Kanungo 
& Misra 1992), it is a more relevant construct than knowledge in its applicability to dynamic markets, 
which is the focus of this research. 
 Literature review indicates a multitude of key organizational competencies in support of dynamic 
capabilities in dynamic markets – resource acquisition (Powell et al. 1996), resource allocation 
(Burgelman 1996), collaboration (Henderson & Cockburn 1994), manufacturing (Pisano 1994), strategic 
decision making (Fredrickson & Mitchell 1984), etc. We leveraged qualitative research from Kharabe & 
Berente (2010) to identify and understand the specific competencies, which are relevant when 
organizations are reconciling continually changing business needs with existing ERP systems. A 
consistent theme which was identified in that research, centered on the competencies governing the 
working of IT and business divisions in an organization e.g. collaboration between business and IT, 
“blurring” of the distinction between business and IT, rotation of leadership between business and IT, etc. 
Combining this insight from Kharabe & Berente (2010) in alignment with the theoretical framework from 
Kharabe & Lyytinen (2012), we identified the following two complementary organizational competencies 
as the knowledge conditions to investigate, under which assimilation levels of innovations like enterprise 
systems influence organizational agility – a) IT Competence in Business (ITCB) – defined as “the set of IT-
related explicit and tacit knowledge that a business manager possesses that enables him or her to exhibit 
IT leadership in his or her area of business” (Bassellier et al. 2001, p. 159) and b) Business Competence in 
IT(BCIT) - defined as “the organization-specific knowledge and the interpersonal and management 
knowledge possessed by IT professionals” (Bassellier & Benbasat 2004, p. 673). 
 Sambamurthy et al. (2003) have proposed a theoretical framework incorporating organizational 
agility, where they have leveraged real-options theory to argue that IT competencies provide a set of 
digital options which result in increased agility in a firm. They have proposed that one of the key elements 
of IT competence is IS and business partnership. Bassellier et al. (2001), leveraging the conceptual 
framework of relationships from Zmud(1998), have proposed that IT competence in business creates a 
strong relationship between business and IT managers, which increases cross domain activities. Such 
increased cross domain activities result in increased cooperation leading to stronger IS/business 
partnership. Bassellier & Benbasat (2004) have provided empirical evidence that higher levels of business 
competence in IT similarly lead to stronger IS/business relationship. Combining these insights from 
separate literatures, we theorize that higher levels of both IT competence in business and business 
competence in IT lead to stronger IS/business relationship, which results in higher levels of IT 
competence, increased digital options and correspondingly higher levels of organizational agility. Hence, 
we add the following hypotheses to our research model.  
 Hypothesis 4: ITCB positively impacts organizational agility.  
 Hypothesis 6: BCIT positively impacts organizational agility. 
 By definition, higher levels of assimilation of innovations like enterprise systems will have the 
organizational effect of higher levels of diffusion of such innovations across the organizational projects or 
work processes as well as higher levels of routinization of the innovation in the activities of those projects 
and processes. We theorize that higher levels of IT competence in business will enable the routinization of 
ERP in the work processes of business, through better knowledge in business of the capabilities and usage 
of ERP technology as well as of the underlying information technologies. Thus, higher ITCB can lead to 
higher ERP routinization and correspondingly higher levels in the impact of ERP routinization on 
organization agility. Similarly, we theorize that higher levels of business competence in IT will enable the 
diffusion of ERP in the organization through increased knowledge in IT of business goals and strategies, 
resulting in two outcomes – a) increased unit scope diffusion from existing functional modules of the ERP 
systems being rolled out by IT more effectively across additional business units and b) increased 
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functional scope diffusion from additional functional modules of ERP being rolled out more effectively by 
IT to existing business units. Thus, higher BCIT can lead to higher ERP diffusion and correspondingly 
higher levels in the impact of ERP diffusion on organization agility. Since higher levels of both ITCB and 
BCIT will amplify the effects of ERP assimilation and correspondingly the impact of ERP assimilation on 
organizational agility, we add the following hypotheses on the moderating effects of ITCB and BCIT.  
 Hypothesis 5: ITCB positively moderates the net positive impact of ERP assimilation on 
organizational agility. 
 Hypothesis 7: BCIT positively moderates the net positive impact of ERP assimilation on 
organizational agility. 
 Extending the earlier discussion of higher levels of ITCB and BCIT leading to higher levels of 
IS/business partnership, we theorize that such higher levels of IS/business partnership will positively 
influence systems agility, as follows. From the business perspective, higher levels of IS/business 
partnership will improve business’ capability to proactively take into account changes to information 
systems while changing business products and strategies, in response to agility challenges. This will result 
in increased swiftness of changes to the information systems, due to proactive planning at the business 
end and correspondingly quicker response at the IT end. From the IT perspective, higher levels of 
IS/business partnership will bring IT closer to business, enable IT to learn from business as well as gather 
clearer and more accurate requirements of the system changes needed. This will result in increased 
success of changes to the information systems. Thus higher levels of both ITCB and BCIT will lead to 
higher levels of IS/business partnership resulting in correspondingly higher swiftness and success of 
information systems changes. Hence we add the following hypotheses on the direct effects of ITCB and 
BCIT on systems agility. 
 Hypothesis 8: ITCB positively impacts systems agility. 
 Hypothesis 9: BCIT positively impacts systems agility. 
 Figure 2 shows the updated nomological network incorporating ERP assimilation, organizational 
agility, systems agility, ITCB and BCIT. It is to be noted that the net result of the above theorizing is that 
ITCB and BCIT have a dual effect on organizational agility – a) a moderating effect on the influence of 
ERP assimilation on organizational agility and b) a partial mediated effect through systems agility. Since it 
was not known a priori, which of these two effects are stronger on organizational agility, we proceeded to 
the research design phase with both effects intact in the model. 
 
Figure 2.  Research Model 
 Kharabe et al. / Influence of Organizational Competencies on Impact of ERP on Agility 
  
 Thirty Fourth International Conference on Information Systems, Milan 2013 7 
Research Design and Methods 
To validate our hypotheses, we used a sociometric quantitative approach and conducted a survey 
to find out and validate the postulated dual impacts of ITCB and BCIT on organizational agility. The unit 
of analysis in this study is at a strategic business unit level.  
Operationalization of Constructs 
 The scales for most constructs were adapted from existing instruments (Bassellier et al. 2001; 
Bassellier & Benbasat 2004; Davis 2009; Sambamurthy et al. 2007). Necessary additional revisions were 
done whenever needed given the context of the study. 
Dependent Variable: Organizational agility 
 We used the 18-item instrument from Sambamurthy et al. (2007) for measuring organizational 
agility. It is based on the framework of entrepreneurial agility and adaptive agility of Bharadwaj & 
Sambamurthy (2005) and was adapted to ensure that the unit of analysis was at a business unit level. 
Entrepreneurial agility was measured along the dimensions of proactiveness (Miller & Friesen 1983; 
Ramanujam & Venkatraman 1987), preemptiveness (MacMillan 1983; Sethi & King 1994) and radical 
innovation (Miller & Friesen 1983; Zahra & Covin 1995). Adaptive agility was measured along the 
dimensions of reactiveness (Hult et al. 2005; Tracey et al. 1999), resilience (Mallak 1998; Sheffi & Rice Jr. 
2005) and incremental innovation (Skaggs & Huffman 2003; Subramaniam & Youndt 2005). 
Independent Variable: ERP Assimilation  
 We leveraged the instrument from Liang et al. (2007) which measured ERP assimilation along 
dimensions of volume, diversity and depth from Zmud & Massetti (1996). Although these dimensions and 
their associated items from Liang et al. (2007) address one element in the definition of assimilation viz. 
diffusion, we felt that they do not adequately address the other equally critical component of routinization 
in the definition of assimilation. Hence we consulted with Goodhue (see e.g. Goodhue et al. 2009) to 
develop an updated scale for measuring ERP assimilation along the three dimensions of diffusion, 
diversity of routinization and depth of routinization. Diffusion was measured on a 15-point scale by 
gathering objective input on the number of functional modules of the enterprise system implemented in 
the business unit. Diversity of routinization was measured by gathering input on usage of each of the 
fifteen functional modules in operational, management and decision-making routines of the business unit. 
The final score was computed on a 5-point scale as a weighted average score across all functional modules, 
with twice the weightage for management and decision-making routines as compared to the baseline 
operational routines. Based on qualitative research from Kharabe & Berente (2010), depth of 
routinization was measured using a nine item scale, as a measure of the extent to which enterprise 
systems were ‘embedded in the DNA of the business unit’. 
Moderating and Mediating Variable: Systems Agility 
 We adapted the instrument from Davis (2009) to measure systems agility with a four tem scale, 
with appropriate changes to ensure that unit of analysis was at business unit level. 
Independent and Moderating Variable: IT Competence in Business 
 We adapted the instrument from Bassellier et al. (2001) to measure IT Competence in Business 
with a five item instrument, with appropriate changes to ensure that unit of analysis was at business unit 
level. 
Independent and Moderating Variable: Business Competence in IT 
 We adapted the instrument from Bassellier & Benbasat (2004) to measure Business Competence 
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in IT with a four item instrument, with appropriate changes to ensure that unit of analysis was at business 
unit level. 
Control Variables 
 For organizational agility, we controlled for the following four variables at the business unit level, 
because of their potential impact on organizational agility as suggested by extant literature (Liang et al. 
2007; Lu & Ramamurthy 2011; Tallon & Pinsonneault  2011). 
Industry type. This was measured in categories of Consumer Products, Industrial Products, Services, 
Government/Non-profit and Others. 
Size: Revenues. This was measured in mutually exclusive intervals of <$300M, <$1B, <$5B, <$10B 
and >$10B. 
Size: Employees. This was measured in mutually exclusive intervals of 1-499; 500-1,999; 2,000-4,999 
and 5,000+ employees. 
Age. This was defined as the number of years since the founding of the business unit and was measured in 
mutually exclusive intervals of 0-4; 5-9; 10-19; 20-49 and 50+ years. 
 For systems agility, we controlled only for business unit size and business age, since literature 
review did not provide any insight that industry type may influence systems agility. 
Instrument Development 
 As far as possible, we used existing instruments with good established psychometric properties to 
ensure measurement reliability and validity. In scale development and contextualization we followed the 
suggestions from DeVellis (2003). Since the items for at least one key construct in this research were not 
adapted from existing instruments, a two-step process was followed to ensure validity and reliability of 
these modified or self-developed items. First, the items were distributed to three well-known management 
and IS academic researchers, all of whom had expertise in the specific research area of this paper. The 
items were updated based on their feedback on face validity and construct validity of the instrument. 
Second, a pilot survey of the instrument was conducted with 50 respondents in one large publicly traded 
$3 billion organization in the US. The pilot was a cross-sectional survey with respondents identified 
across four business units and in positions of executive responsibility, as well as having knowledge of both 
business and IT aspects of their business unit. Exploratory factor analysis (EFA) was done on the pilot 
data and single factor loadings for each construct were found to be acceptable. Reliability analysis based 
on Cronbach’s alpha revealed that all constructs had acceptable values (>0.70), except resilience (0.7) and 
reactiveness (0.58). Based on subsequent analysis of inter-item correlation matrix, items of resi3 and 
reac3 were reworded to improve reliability. Other than control variables and objective items, the finalized 
instrument had all scales defined as seven-point Likert scales and is included in Appendix A. 
Data Collection 
 The finalized instrument was sent out as a cross-sectional web-survey to approximately 2000 
organizations in the US, who have all implemented SAP ERP solution. SAP is the largest vendor of ERP 
solutions in the world. All of the organizations were identified through their membership in a US-based 
non-profit association of companies in US who have implemented SAP ERP. The survey respondents in 
the organizations were targeted from a pool of both business and IT executives. Respondents were 
assured of complete confidentiality and did not receive any remuneration for their participation. The link 
to the web-survey was emailed by the user association to the organizations. A follow-up email was sent 
two weeks after the initial email, as a reminder. After exclusion of cases with missing data, we had a final 
sample size of 215 cases. Since the link to the web-survey was emailed by a trade group to the 
organizations, it was not possible to directly contact the organizations to measure non-response bias. 
However, emails received by the user association from the non-respondents indicated that the conference 
travels as well as organizational policies against participation were the key reasons for not responding.  
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Measurement model  
 We used SPSS for univariate and multivariate analysis of the items, to ensure that it was 
appropriate for subsequent factor analysis. Normality tests based on skewness and kurtosis statistics 
showed that normality was within normal limits. Additionally, visual inspection for normality, skewness 
and kurtosis using histogram, Q-Q plot and box-plot for each item confirmed that normality, skewness 
and kurtosis seemed within reasonable limits. Similarly, the data were assessed for multicollinearity, 
homoscedasticity and outliers, all of which were within limits. Appropriateness for factor analysis was 
assessed by examining Kaiser-Meyer-Olkin (KMO) measure of sampling adequacy (excellent at 0.913) and 
Bartlett’s test statistic for sphericity, which was significant at the 0.001 level  
 An exploratory factor analysis (EFA) using principal axis factoring with Promax rotation resulted 
in ten factors, with each item loading on its factor with a value greater than 0.4 and all cross-load 
differences were greater than 0.2. The total variance explained by these ten factors was 71.6%. Even 
though the number of factors in EFA was in line with the number of factors from the theoretical model, it 
was noticed that the sub-construct of preemptiveness (pree) loaded with the sub-construct of 
proactiveness (proc), within the construct of organizational agility (oa), while the items1-3 within the 
construct of ERP assimilation (erpa) loaded as a separate factor. It was noted for future analysis that 
preemptiveness could have issues of discriminant validity. No items or sub-constructs were dropped for 
subsequent CFA. It was decided to start with full measurement model (based on theory) without any 
deletions, but keeping in mind the above observation. 
 Confirmatory Factor Analysis (CFA) was carried by incorporating all the ten constructs and the 
associated items. Through an iterative process, appropriate error covariance relationships were added as 
well as items deleted (Byrne 2009). Four items (inci3, sar4, resi2, itcb1) were dropped from the CFA 
model, leaving a total of 38 items in the model. The number of cases (215) exceeded the minimum 
requirements of 5 times the number of items (5 x 38 = 190), hence data sample size was considered 
adequate. The overall model fit for the final CFA model was good (CMIN/DF = 1.578, CFI = .95, SRMR = 
0.0533 and RMSEA = .052 (LO = .046, HI = .058, PCLOSE = .295)) (Byrne 2009) 
 For all constructs, both Cronbach’s alpha and composite reliability was greater than the threshold 
of 0.7, thus confirming the theorized construct structure as well as validating that the corrections made 
for reliability improvement during pilot survey were relevant. All constructs showed excellent convergent 
validity with CR > AVE and AVE > 0.5 (Fornell & Larcker 1981). In addition, all constructs also showed 
high discriminant validity with MSV < AVE and ASV < AVE. Table 2 shows reliability and validity of final 
constructs. The inter-factor correlations for the final constructs are included in Appendix B. 
Table 2. Reliability and Validity of Constructs 
Construct Sub-Construct 
Composite 
Reliability 
AVE MSV ASV 
Cronbach's  
Alpha 
Organizational agility 
Proactiveness 0.936 0.830 0.624 0.250 0.899 
Preemptiveness 0.832 0.625 0.624 0.266 0.824 
Radical 
Innovation 
0.888 0.726 0.524 0.265 0.881 
Reactiveness 0.903 0.756 0.531 0.357 0.898 
Resilience 0.716 0.562 0.371 0.191 0.740 
Incremental 
Innovation 
0.935 0.877 0.371 0.219 0.900 
ERP Assimilation   0.910 0.513 0.375 0.204 n.a. 
Systems Agility   0.924 0.802 0.436 0.267 0.920 
Business Competence in IT   0.935 0.782 0.339 0.171 0.933 
IT Competence in Business   0.942 0.803 0.317 0.136 0.943 
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 Since the data were collected using a single method from a single source, the possibility of having 
introduced common method bias cannot be eliminated. Harman’s single-factor test (Podsakoff et al., 
2003) showed that the first factor explained 37.8% of total variance (< 50%). A common marker analysis 
was carried out showing the presence of 6.76% common method variance. This is within acceptable 
threshold for IS research (Malhotra et al. 2006). A nested model comparison between the final 
measurement model and the common marker model was not significant (p=0.437), indicating that 
common method effect was not significant for the overall measurement model. 
Structural Analyses 
 A structural equation model (SEM) was built in AMOS, as per the causal model in Figure 2. The 
final trimmed model was created through reviewing modification indices, adding covariance paths where 
theoretically justified, and trimming insignificant paths when necessary (Byrne 2009). The final model 
had fit characteristics of: CMIN/DF = 2.948, CFI = 0.936, SRMR = 0.061 RMSEA = 0.09, (LO = 0.08, HI 
= 0.11, PCLOSE = 0.00).    
Findings 
The final structural equation model shows that ERP assimilation (β=0.135) is significant as a 
determinant of organizational agility (p < 0.001). Since β is positive, it implies that ERP assimilation has a 
net positive influence on organizational agility. Hence Hypothesis 1 is supported. Systems agility 
(β=0.379) was also found to be significant as a determinant of organizational agility at the p < 0.001 level. 
Since β is positive, Hypothesis 2 is supported. The interaction term of systems agility and ERP 
assimilation (β=0.125) was found to be significant at the p < 0.01 level. Since β is positive, it implies that 
systems agility positively moderates the effect of ERP assimilation on organizational agility. Hence 
Hypothesis 3 is supported. Thus all three hypotheses from Kharabe & Lyytinen (2012) continue to be 
valid in this research model. 
 ITCB was not found to be significant as a determinant of organizational agility at p < 0.1 level. 
Hence Hypothesis 4 is not supported. The interaction term of ITCB and ERP assimilation 
(β=−0.106) was found to be significant at the p < 0.01 level. This implies that ITCB moderates the effect of 
ERP assimilation on organizational agility. However since β is negative, it implies that ITCB does not 
positively moderate the influence of ERP assimilation on organizational agility, as hypothesized. Hence 
Hypothesis 5 is partially supported. BCIT (β=0.122) was found to be significant as a determinant of 
organizational agility at p < 0.01 level. Hence Hypothesis 6 is supported. The interaction term of 
BCIT and ERP assimilation was not significant at the p < 0.1 level. Hence Hypothesis 7 is not 
supported. ITCB (β=0.377) was found to be significant as a determinant of systems agility at the p < 
0.001 level. Since β is large, Hypothesis 8 is strongly supported. Similarly, BCIT (β=0.432) was also 
found to be significant as a determinant of systems agility at the p < 0.001 level. Since β is large, 
Hypothesis 9 is also strongly supported.   
 Overall, the model explained 49.2% of the variance of systems agility and 49.9% of the variance of 
organizational agility. None of the control variables were found to be significant in determining 
organizational agility or systems agility. The results are summarized in Table 3.  
The interaction between systems agility and ERP assimilation in its impact on organizational 
agility is visually illustrated in the interaction plot in Figure 3. The interaction plot for the current 
research model incorporating the effects of organizational knowledge and competencies is very similar to 
that from Kharabe & Lyytinen (2012). At lower levels of systems agility, organizational agility appears to 
be visually even more flat with increase in ERP assimilation. At higher levels of systems agility, 
organizational agility continues to increase with increase in ERP assimilation. However the slope of this 
increase is significantly larger than in Kharabe & Lyytinen (2012), implying that systems agility has an 
even larger amplifying effect in the impact of ERP assimilation on organizational agility (on top of those 
achieved by systems agility directly), when organizational knowledge effects are part of the research 
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model. Thus, systems agility continues to be a key organizational ingredient, which acts as a larger 
catalyst in enabling the positive impact of enterprise systems on organizational agility. 
 
Table 3. Results of Hypothesized Relationships 
 Hypotheses Supported? Estimate p-value 
1 ERP assimilation net positively impacts organizational agility. Yes 0.135 *** 
2 Systems agility positively impacts organizational agility. Yes 0.379 *** 
3 
Systems agility moderates the net positive impact of ERP 
assimilation on organizational agility. 
Yes 0.125 0.002 
4 ITCB positively impacts organizational agility. No n.a. n.s. 
5 
ITCB positively moderates the net positive impact of ERP 
assimilation on organizational agility. 
Partially -0.106 0.006 
6 BCIT positively impacts organizational agility. Yes 0.122 0.008 
7 
BCIT positively moderates the net positive impact of ERP 
assimilation on organizational agility. 
No n.a. n.s. 
8 ITCB positively impacts systems agility. Yes 0.377 *** 
9 BCIT positively impacts systems agility. Yes 0.432 *** 
  
  
Figure 3. Interaction Plot – Systems Agility Figure 4. Interaction Plot – ERP Assimilation and ITCB  
 
The interaction between ITCB and ERP assimilation in its impact on organizational agility is 
visually illustrated in the interaction plot in Figure 4. The results from the interaction plot are both 
interesting and surprising. The key conclusions are as follows. 
 When an organization has low IT competence in business, with higher ERP assimilation, 
organizational agility increases. This implies that even if business has low IT competence in business, it is 
not a barrier to the organization having higher agility with higher levels of ERP assimilation 
 However, when an organization has high IT competence in business and high ERP assimilation, 
we see very surprising results. Higher ERP assimilation not only does not result in higher organizational 
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agility, but on the contrary organizational agility decreases slightly with higher ERP assimilation. This 
implies that higher IT competence in business is potentially a barrier to the positive influence of ERP 
systems on organizational agility at higher ERP assimilation.  
 In addition, when an organization has lower levels of ERP assimilation, the above interaction plot 
shows that higher levels of IT competence in business result in higher organizational agility. This seems to 
imply that higher levels of IT competence in business are desirable in organizations with lower levels of 
ERP assimilation, since the higher IT knowledge present in business can potentially help the business 
units in responding faster to externally imposed agility challenges as well as make up for the lower ERP 
assimilation which could otherwise have resulted in lower agility, in the absence of higher IT competence 
in business.  
Discussion 
Prior research has shown that apart from enterprise systems improving productivity and 
efficiency in organizations (Goodhue et al. 2009), they also positively influence organizational agility, with 
systems agility serving as a catalyst in amplifying such influence (Kharabe & Lyytinen, 2012). The focus of 
the research in this paper was twofold - to validate the results from Kharabe & Lyytinen (2012) as well as 
to extend the work from Kharabe & Lyytinen (2012), to understand the knowledge context in which 
enterprise systems impact organizational agility. In order to achieve these objectives, we leveraged the 
model from Kharabe & Lyytinen (2012) to embed ERP assimilation, organizational agility, systems agility, 
IT competence in business (ITCB) and business competence in IT (BCIT) in a nomological network, with 
systems agility moderating the impact of ERP assimilation on organizational agility. In addition, both 
ITCB and BCIT have dual effects on organizational agility – a moderating effect on the influence of ERP 
assimilation on organizational agility, as well as systems agility having a mediating effect on the influence 
of ITCB and BCIT on organizational agility. 
 Our findings validate the results from Kharabe & Lyytinen (2012) that both ERP assimilation and 
systems agility have a positive direct effect on organizational agility. The strengths of such effects (β equal 
to 0.135 and 0.379 for ERP assimilation and systems agility respectively) are almost identical in the 
knowledge-based research model of this paper, to those in Kharabe & Lyytinen (2012). In addition to the 
strong direct effect of systems agility on organizational agility, this paper also validates the key role of 
systems agility in amplifying the effect of ERP assimilation on organizational agility. Interestingly, the 
effect of the interaction between systems agility and ERP assimilation on organizational agility (β =0.125) 
in this paper is more than double of that in Kharabe & Lyytinen (2012) (β =0.057). One interpretation of 
this result is that when knowledge effects are accounted for in the model, the catalytic effect of systems 
agility in boosting the influence of ERP assimilation on agility is even stronger than that understood in 
earlier models.  
 Kharabe & Lyytinen (2012) uncovered the critical enabling role of systems agility in answering the 
paradox of whether enterprise systems promote or hinder organizational agility. However, Kharabe & 
Lyytinen (2012) stopped short of answering the next set of logical questions – What are the antecedents of 
this catalyst of systems agility? What are the levers that can be managerially pressed to potentially 
increase systems agility? The findings of this paper answer these questions. Both IT competence in 
business (ITCB) and business competence in IT (BCIT) have very strong direct effects (β equals 0.337 and 
0.445 respectively) on systems agility, thus extending on the work of Kharabe & Lyytinen (2012) to 
additionally identify them as antecedents to systems agility. It also validates the qualitative work from 
Kharabe & Berente (2010), in confirming that ITCB and BCIT were correctly identified and observed as 
competencies relevant in organizations, in the context of enterprise systems and agility. Additionally, it 
also confirms our theorizing that higher levels of ITCB and BCIT in an organization can increase 
IS/business partnership leading to factors resulting in increased swiftness and success of information 
system changes. 
 When conceptualizing the strong direct effects of ITCB (β = 0.377) and BCIT (β = 0.432) on 
systems agility and the strong direct effect of systems agility (β = 0.388) on organizational agility, in 
tandem with the results of direct effects of both ITCB and BCIT on organizational agility, one reaches the 
interesting conclusion that systems agility fully mediates the strong effects of ITCB and partially 
mediates the strong effect of BCIT, on organizational agility. This result extends the work from Kharabe & 
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Lyytinen (2012) which identified the enabling role of systems agility in the impact of assimilation of 
complex innovations like enterprise systems on agility, by also additionally identifying the singular role of 
systems agility in enabling the strong impact of organizational competencies like ITCB and BCIT on 
organizational agility. 
 The interaction term of ITCB and ERP assimilation was found to be significant in its impact on 
organizational agility. Hence this result confirms our theorizing logic that IT competence in business 
influences the routinization of ERP in the work processes of business and correspondingly the impact of 
ERP assimilation on organizational agility, through better knowledge in business of the capabilities and 
usage of ERP technology. However, the interaction plot of this moderation effect suggests that excessive 
knowledge in business is potentially a barrier to the positive influence of ERP systems on organizational 
agility at higher ERP assimilation. There are three potential explanations for this highly interesting and 
surprising result. First, IT support for ERP systems typically tends to be centralized in a firm, while usage 
of ERP systems is typically decentralized at the business unit level. Under the combined effect of higher IT 
competence and excessive IT knowledge in business at the business unit level, as well as higher ERP 
assimilation throughout the organization including at the business unit level, potential conflicts may arise 
between centrally administered IT system development capabilities and the agility responses demanded 
by the business unit, based on high IT knowledge, leading to mis-prioritization and mis-allocation of 
resources and hence lower agility. Second, higher levels of IT competence in business in organizations 
with higher capability of innovation assimilation could be giving rise to a phenomenon of ‘IT substitute”, 
where the business units may be substituting IT units with in-house IT competencies or developing IT 
workarounds. Such in-house IT competencies may not be of the same caliber as those provided by the IT 
unit and the workarounds may not be scalable, resulting in lowered organizational agility. Third, higher 
ITCB beyond a threshold level may be leading to organizational hubris (Johnson et al. 2010), resulting in 
lower collaboration and poorer decision-making, with a corresponding decrease of agility in dynamic 
environments. 
 The interaction term of BCIT and ERP assimilation was not found to be significant in its impact 
on organizational agility. Hence the result cannot confirm our theorizing logic that higher levels of 
Business Competence in IT (BCIT) will have an amplifying effect on the influence ERP diffusion on agility, 
through increased knowledge in IT of business goals and strategies driving unit scope diffusion and 
functional scope diffusion. Similarly the direct effect of ITCB on organizational agility was not found to be 
significant, thus not supporting our theorizing logic that a) higher levels of ITCB increases IS/business 
partnership, resulting in b) greater digital options , leading to c) higher organizational agility. However 
the result of strong direct effects of ITCB and BCIT on systems agility, based on a similar theorizing logic, 
provides credence to part (a) of the previous theorizing logic that higher levels of ITCB and BCIT increase 
IS/business partnership. Hence the primary potential explanations to this breakdown in the theorizing 
logic appear to be in steps (b) and (c). Future empirical research on digital options theoretical framework 
can perhaps provide insights into these results.  
 Organizational competencies like ITCB and BCIT have a dual effect on organizational agility – 
through a mediator like systems agility and as a moderator in the influence of ERP assimilation on agility. 
An interesting observation is that the total influence of ERP assimilation on organizational agility is lower 
than the sum total of the influence of ITCB and BCIT on organizational agility. One possible explanation 
for this gap is that the construct of systems agility encompasses swift and successful changes to all 
information systems in the organization. On the other hand, the construct of ERP assimilation 
encompasses assimilation of one specific technology innovation, out of a vast multitude of potential 
technology innovations in the organization. Hence, we conjecture that if one were to sum up the influence 
of assimilation of all technology innovations on organizational agility, it would explain a larger portion of 
the earlier identified gap in impact on organizational agility. It would also imply that if we apply the 
calculus metaphor of limits to this outcome, we may get the result that in the limiting condition of 
innovation assimilation approaching all technology innovations, organizational agility would approach 
maximal value. However, the limiting condition of innovation assimilation approaching all technology 
innovations leads to the conceptual result of an integrated enterprise architecture. Hence it implies that 
higher levels of enterprise architecture will result in higher organizational agility, which is an alternate 
derivation of similar strategy from enterprise architecture literature (Ross et al. 2006). 
 Finally, the results of the research in this paper extend from Kharabe & Lyytinen (2012) that 
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innovation assimilation continues to provide a valid theoretical lens, to not only understand and explain 
the effects of complex process-oriented innovations like enterprise systems on organizational agility, but 
also to give insights into the conditions under which complex innovations influence organizational agility, 
including specific knowledge conditions like the dual effect mechanisms of organizational competencies 
on organizational agility. Hence our work provides a foundation for future researchers for application of 
innovation assimilation frameworks to other forms and types of innovations, especially in the context of 
dynamic and turbulent organizational environments. 
LIMITATIONS 
Some of the limitations and key assumptions for the research in this paper are as follows. The 
data collected were limited to organizations in the United States. Hence the findings may not be 
generalizable outside USA. The organizations selected for data collection have all implemented one 
specific ERP solution viz. SAP. Hence the findings may not be generalizable to organization with other 
ERP solutions and would need further study. In addition, newer versions of ERP systems offering cloud 
based services or having service-oriented architecture (SOA) may change the configurability of ERP 
systems such that assimilation effects accrue at a different pace than those captured in this study. To 
participate in data collection, organizations were randomly selected by a non-profit trade group in USA 
comprising of members who have implemented SAP. It is not known if the request from an association 
explicitly introduces any selection bias while identifying the organizations to participate in the survey. 
Since the link to the web-survey was emailed by a third-party non-profit association to the organizations 
directly, it is not possible to empirically measure or validate the presence of non-response bias or conduct 
wave tests to compare late or early respondents (Armstrong & Overton 1977). 
IMPLICATIONS FOR PRACTICE AND FUTURE RESEARCH 
Prior research (Kharabe & Lyytinen, 2012) has shown that that IS managers need to specifically 
focus on inculcating systems development dynamic capabilities in the organization, since the speed of 
such systems development capabilities (as exemplified by the concept of systems agility) not only has a 
direct effect on making the organization agile, but in addition it has an amplifying effect in enabling the 
role of enterprise systems to influence organizational agility. However the question on managerially 
actionable antecedents to systems agility was left open in prior research. The research in this paper 
indicates that higher levels of two key organizational competencies of IT competence in business (ITCB) 
and business competence in IT (BCIT) lead to significantly higher levels of systems agility. Hence 
executive management needs to additionally focus on developing and inculcating these two competencies 
in the business units and IT units of the organization respectively.  
 Since organizational competencies not only require time and resources to develop but can also 
face potential change barriers in their percolation, C-level management needs to evolve beyond simply 
supporting adaption and deployment of enterprise-wide innovation technologies, to taking an active 
leadership role in supporting change management programs and procedures, to aid development of 
higher levels of IT competence in business and business competence in IT. Apart from well-known 
frameworks of change management, qualitative research from Kharabe & Berente (2010) suggests two 
additional possible mechanisms for C-level executives to use as guidance for effective change management 
in support of higher levels of ITCB and BCIT – rotation of leadership between business and IT, as well as 
relevant IT units reporting directly into business. 
 At the same time, business unit managers need to be aware that our research seems to suggest 
that specifically in the cases of IT competence in business (ITCB), higher levels of ITCB can potentially 
hinder organizational agility, due to either the effect of ‘IT substitute’ and/or organizational hubris. The 
threshold of the level at which ITCB can potentially be disruptive to agility may be dependent on multiple 
factors such as the level of centralization of IT support vis-à-vis the level of decentralization of business 
units, the level of impact of ITCB on systems agility vis-à-vis the level of impact of ITCB on influence of 
ERP assimilation on agility, ERP assimilation maturity, agility environment, etc. Since it would be 
difficult for management to a priori determine precise levels of disruptive ITCB, it is advisable for 
management to be generally aware of symptoms of disruptive ITCB levels, such as mis-prioritzation or 
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mis-allocation of resources between business and IT, conflicts between decentralized business units on 
centralized IT support provided for technology innovations, as well as excessive levels of the IT substitute 
effect in decentralized business units.  
 Our research indicates multiple areas for further research. First, our research indicates an 
asymmetric effect in the moderating influence of BCIT vis-à-vis ITCB on the impact of ERP assimilation 
on organizational agility, as well as an absence of direct effects of ITCB on organizational agility. 
Additional research may be undertaken to empirically re-validate as well as identify the valid underlying 
theoretical mechanisms for explaining these effects. Second, our research seems to suggest that the level 
of architecture integration between multiple technology innovations may influence organizational agility. 
Hence we plan to further pursue this direction by analyzing the effects of the configurations of modules on 
organizational agility. Third, we plan to study the influence of the environmental turbulence on the 
nomological network developed in this paper. Finally, we believe that analyzing the effects of innovation 
assimilation on the constituent components within organizational agility (e.g. entrepreneurial agility, 
adaptive agility, etc.), will provide a rich insight into the mechanisms of innovation assimilation. We also 
plan to study this next level of granularity in future research. 
Appendix A - Constructs and Items 
Available upon request from authors. 
Appendix B – Inter-factor Correlations 
Const. BCIT Organizational Agility Syst.Agi.  ITCB 
Proact. Preempt. Rad.  
Innov. 
React. Resi. Incr. 
Innov. 
ERP 
Assim. 
BCIT 0.884                   
Proact. 0.309 0.911                 
Preempt. 0.324 0.790 0.790               
Rad.  
Innov. 
0.357 0.623 0.724 0.852             
React. 0.502 0.631 0.729 0.695 0.870           
Resi. 0.327 0.404 0.400 0.386 0.567 0.750         
Incr. 
Innov. 
0.344 0.462 0.377 0.435 0.600 0.60
9 
0.937       
ERP 
Assim. 
0.424 0.366 0.331 0.450 0.518 0.474 0.462 0.716     
Systems 
Agility 
0.582 0.392 0.372 0.455 0.660 0.416 0.518 0.612 0.895   
ITCB 0.466 0.285 0.249 0.333 0.406 0.222 0.308 0.354 0.563 0.896 
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